BREATHING IN ICU -AN ORDEAL OR SURVIVAL TRAINING? Andrew Bersten, Flinders Medical Centre, Adelaide
The work of breathing (W) is the energy required to move lung and chest wall. It is the sum of flow-resistive work (W res) and elastic work (Wel). In disease states or voluntary hyperventilation in normal subjects, W is increased per litre of ventilation. Although apparatus resistance (BTT and connector) has been documented at a .variety of different continuous flow rates, the resistance is interactive and unpredictable in series, and varies with different patterns of tidal breathing.
The aim of this study was to measure the work required in breathing through commonly used ETTs, connectors and circuits. Additional work (Wadd) was measured and related to previously measured normal work of breathing (Wn) (.041 k gm I-I). Spontaneous ventilation was mimicked using a Michigan Instruments Test Lung to produce VT of 500 ml at square wave inspiratory flow rates of 20, 40, 60, 80 and lOO IImin. Integration of flow, measured by a Fleisch-type pneumotachygraph, allowed generation of pressure-volume loops (area = Wadd). W is expressed per litre of ventilation to exclude minute volume as a variable.
The ETT and connector contribute half Wadd at V 60 IImin. Their contribution becomes more significant below size 8.0 ETT. The combination of ETTs, connectors and circuits in common use increase W by 2-3 times normal at V 60 IImin (see Table I ).
The measurement of JXessure alone remains a poor indicator of Weir due to high transient pressure changes.
W has been documented in a variety of cardiorespiratory diseases, in normal people subjected to respiratory muscle fatigue, and in critically ill patients independently assessed as requiring intubation and ventilation. An understanding of Wadd in the context of the total work of breathing is important. Minimal Wadd is appropriate for many patients; in some, consideration should be given for careful manipulation of Wadd.
THE EFFECTS OF INTERMITTENT POSITIVE PRESSURE VENTILATION AND POSITIVE END EXPIRATORY PRESSURE ON TRANSMURAL RIGHT ATRIAL PRESSURE AND ANTIDURETIC HORMONE SECRETION IN INTENSIVE CARE UNIT PATIENTS
Qihan Dong, Felicity Hawker, Geoffrey Duggin and Peter Fletcher, Department of Intensive Care, Royal Prince Alfred Hospital, Sydney Intermittent positive pressure ventilation (IPPV) with positive end-expiratory pressure (PEEP) increases central venous pressure (CVP) relative to atmospheric pressure. However, transmural right atrial pressure (TRAP) may be a better indicator of venous return and right heart compliance than CVP, when the intrathoracic pressure is increased by mechanical ventilation. It may also better define the atrial distension believed to be important in the secretion of Antidiuretic Hormone (ADH). It has been suggested that transmural right atrial pressure should decrease with IPPV and PEEP. Six ICU patients were studied prior to extubation, having been weaned from mechanical ventilation. ADH concentration, right atrial pressure (RAP) and intrapleural pressure (IPP) (by oesophageal balloon) were measured during spontaneous ventilation (SV), IPPV, and IPPV and PEEP (lOcmH20). TRAP was calculated as RAP-IPP. All pressures were measured at end-expiration. After PEEP was applied, transmural pressure decreased in three patients and increased in the others.
It is concluded that changes in TRAP are variable when PEEP is instituted. Reduced pulmonary compliance affects changes in IPP, and this, together with increased right ventricular afterload secondary to PEEP, may account for the increased TRAP in some patients.
HEPARIN-INDUCED THROMBOCYTOPENIA:
A NEW APPROACH TO TREATMENT P. Morley, 1. Cade, B. Chong, Intensive Care Unit, Royal Melbourne Hospital Heparin is a commonly used drug in the critically ill patient. Heparin-induced thrombocytopenia and thrombosis is an infrequent but serious complication of heparin therapy, which occurs with any route of administration and with any dose, is associated with significant morbidity and mortality, and is being recognised with increasing frequency. The origin of this disorder seems to be the development of a heparin-dependent plateletmembrane antibody, which can induce platelet aggregation in the presence of heparin. Traditional treatments have included vitamin K antagonists, platelet suppressive drugs and low molecular weight dextran, but these have not usually been effective. Thrombolytic therapy with streptokinase may on the other hand involve a high risk of haemorrhage in these patients with severe thrombocytopenia.
New low molecular weight heparin formulations provide a promising and exciting alternative mode of treatment. Our collective experience with the use of the low molecular weight heparinoid, ORG 10172, in this condition encompasses 3 (out of 4 world-wide) examples of progressive thrombotic processes in the presence of heparin-induced thrombocytopenia with documented plasma heparin-dependent antibodies. Preliminary results are so promising that we plan to conduct a formal controlled randomised multi-centre trial with this form of treatment. We suggest that a low molecular weight heparin or heparinoid, such as ORG 10172, may be the most effective agent in the treatment of heparin-induced thrombocytopenia and thrombosis, and possibly other thrombotic conditions.
ROLE OF CATHETER DESIGN IN COMPLICATIONS OF CENTRAL VEIN CATHETERISATION Andrew Bersten, Flinders Medical Centre, Adelaide
The current trend away from 'through needle' central venous catheters to the use of the Seldinger technique has Anaesthesia and Intensive Care, Vo!. 15, No. 2. May, 1987 241 been associated with an increased incidence of delayed superior vena cava perforation.
Although this is a low-frequency event, a review of 94 cases in the literature revealed a 380/0 mortality rate. Ninety-four per cent of the deaths were secondary to pericardial tamponade which, in 73% of these cases, followed right-sided percutaneous insertion. The reason for this and the 'perfect' position for the central venous catheter tip can be deduced from the anatomy of the pericardial reflections.
Because of a suspicion that differences in catheter design, particularly stiffness, were responsible for this increase in complications, a bench study of 42 catheters (single and multilumen; adult and paediatric) was performed. Using a cantilever technique, static bending stiffness and stress relaxation curves were measured at 37°C.
where El is the bending stiffness of a catheter, F is the force exerted by the cantilever after a length L is displaced by d degrees. E is Young's modulus of intertia: an elastic property of the material. I is the moment of intertia: a geometric property. Relaxation curves were followed for 4 hours. All catheters continued to relax and showed an exponential fall of El with time. A small number reached half their initial stiffness within 2 minutes, but most would take 12-24 hours and a few, thousands of years.
•. Soft catheters with rapid relaxation characteristics are desirable provided this does not compromise ease of insertion. There is also some evidence that these properties correlate better with in-situ thrombogenicity than the polymer type or in-vitro platelet aggregation. Stiffness characteristics of several CVP catheters popular in Australian intensive care practice are tabulated below.
Catheter
Material EI(Nm2x 10-5)
Intracath The significance of anterior ST segment depression in acute inferior myocardial infarction is vigorously debated. As all patients admitted to our Coronary Care Unit with acute myocardial infarction have electrocardiographic body surface maps (BSM) as soon as practicable after admission, we analysed the BSM data of lOO consecutive patients with acute inferior infarction to determine if precise measurement of ST segment potentials enabled more accurate prediction of those at high risk of death or major complications than standard 12 lead electrocardiography (ECG).
Anterior ST depression was present in 66070 of ECGs and these patients have a worse prognosis, having larger infarcts (peak creatine kinase of 2102 versus 1116), more complications and a higher mortality (15070 versus 3070) at a median of 14 months after admission. However, the bulk of the patients fell into the group at added risk.
BSM showed that all patients have remote ST depression but in 20 it was less than lOO microvolts, and in another 14 it was too superior to be detected by ECG. The maximum positive value of ST elevation (Vmax) did not correlate with outcome (P = 0.175), there was a weak correlation between the maximum negative value of ST depression (Vmin) and outcome (P = 0.043) but Vmin-Vmax correlated powerfully with outcome (P = < 0.0002). Classifying all patients by using an arbitrary value of Vmin-Vmax as a discriminator produced one set of 26 patients with a mortality of 34.6070 versus 2.7070 in the other 74 patients.
We suggest that in some patients, the acute inferior infarct is provoking acute ischaemia in remote, diseased vessels and because of this ischaemia, the amount of anterior ST depression exceeds the inferior ST elevation. Patients at high risk following acute inferior infarction can be identified by surface mapping.
LONGITUDINAL EVALUATION OF SHUNT VS AL VEOLAR ARTERIAL GRADIENT IN A SURGICAL POPULA nON Paul Older and Robert Smith, Intensive Care Unit and Department of Anaesthesia, Western General Hospital, Melbourne
Many papers have looked at the correlation between alveolar and arterial oxygen tension gradients and the measured shunt. In the main these have taken a large number of data points and performed 'curve fit' routines using computer regression analysis. Such series have generally shown that there is at best a poor and often complex relationship that has little clinical application.
This could be misleading as such an approach of necessity includes many different patients grouped as if they were a single population. This could conceal curve fits for individual patients which could have been valid.
Fifty patients were studied in whom Swan-Ganz pulmonary artery catheters were 'in-situ' and thus true mixed venous blood samples could be obtained. All were surgical patients and were evaluated over a period of days in a longitudinal fashion. Several variables were measured at the same time and included arterial and mixed venous gases, cardiac output, ventilator status and F 1 0 2 . This ensured that the shunt and A/a gradient were obtained under exactly the same circumstances for each measurement and that any error was applicable to both readings.
Linear regression analysis of all the points using the general form: y=a+ bx resulted in the equation: shunt = 6.13 + (0.0928
x A/a gradient) While this is a seductive proposition for general use the correlation to this regression line is 0.3972. Obviously this has little real use as a clinical tool. Simple linear regression analysis on individual patients resulted in correlations of between .02 and .75. Using the more complex analysis of stepwise regression often resulted in individual cases where the A/a gradient was rejected altogether as an independent variable of 'shunt'. The results show that A/a gradient is not a reliable guide to respiratory function either in absolute terms or as a trend.
Positive end-expiratory pressure (PEEP) is known to cause variable circulatory depression mainly by reducing cardiac filling and increasing pulmonary vascular resistance (PVR). We studied the ability of oesophageal balloon pressure (Pes) and right-heart catheter pressure changes to predict the effects of PEEP on circulation.
Eight critically ill patients with adult respiratory distress syndrome requiring mechanical ventilation, and circulatory failure requiring right-heart catheterisation and inotrope support were studied on 0, 5, 10 and 15 cm H20 PEEP. Comparing zero and 15 cmH 2 0 PEEP, there was a large range of changes in cardiac output (CO, -0.4 to -2.4 IImin), arterio-venous 02 saturation difference (Sa-v0 2 , -4.3070 to + 8.8070) and mean systemic arterial pressure (SAP, + I to -14 mmHg). There was a significant correlation between the increases in Pes with PEEP and the changes in Sa-v02 (n = 24, R2 = 0.64, P<O.OOI), mean SAP (R2 = 0.48, P<O.OOI) and PVR (R2 = 0.56, P<0.05), although not with CO. There was no correlation between Pes and any right-heart catheter pressure changes with PEEP nor any correlation between the latter and Sa-v0 2 , SAP and CO. Large increases in Pes (74 -89070 of PEEP, 4 patients) were associated with large changes in Sa-v0 2 (+5.6 ±3.8OJo, mean ±SD), in CO (-1.5 +0.7 IImin) and mean SAP ( -10 ± 3 mmHg). Intermediate Pes increases (64070 of PEEP, I patient) were associated with intermediate changes in Sa-v02 (3.1070 ), CO (-1.2 IImin) and mean SAP (-3 mmHg). Small Pes increases (13 -40070 of PEEP, 3 patients) were associated with small changes in Sa-v02 (-2.7 ± 1.5070), CO (-1.2 ±0.7 IImin) and mean SAP (0 ± 2 mmHg).
In conclusion, right-heart catheter pressure changes did not correlate with circulatory changes with PEEP. Increases in Pes >70070 of PEEP selected patients with the largest increases in PVR and the most circulatory depression with PEEP. Kimitaka Tajimi, Masao Watanabe, Takeshi Kasai and Kunio Kobayashi, Trauma and Critical Care Centre, Teikyo University School of Medicine, Tokyo, Japan One of the important therapeutic goals for critically ill patients is to improve oxygen transport. Dopamine and dobutamine are widely used as inotropic agents to improve cardiac output. However, there are few data regarding effects of dopamine and dobutamine on pulmonary oxygenation. We investigated effects of dopamine and dobutamine on pulmonary shunt in critically ill patients.
EFFECTS OF DOPAMINE AND DOBUTAMINE ON PULMONARY SHUNT
All patients were mechanically ventilated. Inspired oxygen concentration varied between 50 and 100070, and was held constant for each patient during the study period. A Swan-Ganz catheter was inserted and advanced into the pulmonary artery for measurement of haemodynamic parameters and mixed venous blood sampling. Radial artery catheterisation was performed to monitor arterial blood pressure. At the beginning of the study, baseline haemodynamic measurements and mixed venous and arterial blood gas measurements were taken. Either dopamine or dobutamine was then infused to maintain adequate cardiac output and the same measurements were obtained after 45 minutes. The second inotrope was infused immediately after termination of the first inotrope, and the study was repeated.
During dopamine infusion, pulmonary shunt was significantly greater than during dobutamine infusion. There were no significant changes in cardiac output between the two inotropes. Wedge pressure and pulmonary vascular resistance were slightly lower during dobutamine infusion than during dopamine infusion. From the results of this study, we can conclude that dobutamine is a better inotropic agent than dopamine for patients with respiratory failure. We have previously reported the occurrence of herpes simplex virus type I in the lower respiratory tract of 30% of patients with ARDS. This occurrence was associated with a worse outcome but a causal relationship was not established. The aims of the present study were to determine whether the anti-viral agent Acyclovir could prevent herpes simplex virus occurring in the lower respiratory tract of patients with ARDS and if so, whether this prevention improved the outcome.
PREVENTION OF LOWER RESPIRATORY HERPES
Forty-five patients requiring mechanical ventilation for ARDS underwent double-blind randomisation. The treatment group (22) received prophylactic Acyclovir, 5 mglkg intravenously 8 hourly for 18 days or until ventilation ceased. The control group (23) received dextrose 5%. Upper and lower respiratory secretions were examined for herpes simplex virus before randomisation and twice weekly thereafter. Seven patients were excluded because of herpes simplex virus detection prior to randomisation. There were no significant differences between the remaining Acyclovir (17) and control (21) patients in age (48 ± 20, 55 ± 17 years, mean ± SO), sex (71 % male in both groups), distribution of primary diagnostic categories and severity of primary illness. Only one patient (6%) in the Acyclovir group developed herpes simplex virus compared with 15 (71%) in the control group (P<O.OOI). However, there was no improvement in the Acyclovir group in the severity of respiratory failure, the duration of ventilator support (Acyclovir 20 ± 19, control 14 ± I1 days) or mortality (Acyciovir 8/17, 47%, control 9/21, 43%). 243 We concluded that Acyclovir was effective at preventing the high incidence of herpes simplex virus in patients with ARDS but that this prevention did not improve outcome. Routine treatment of herpex simplex virus based solely on detection in the lower respiratory tract cannot be recommended.
EFFECT OF NASOGASTRIC FEEDING ON INTRACRANIAL PRESSURE IN SEVERE HEAD TRAUMA Tony Bell and Jo Brown, Intensive Care Unit, Royal Hobart Hospital
Fifteen patients with severe head trauma, requiring therapy with hyperventilation, hypothermia, mannitol, sedation and either high-dose barbiturate coma or cerebrospinal fluid drainage to control intracranial pressure (ICP) were the study population. All were fed nasogastrically with either ensure plus (51 mmol Na +/1) or ensurelisocal (34 Na + mmolll) at an average of 4 days post trauma (range 1-8 days). We compared the 24 hours prefeeding with 12 to 36 hours and 36 to 60 hours post-feeding for all available variables.
hours Results
Pre-feeding post-feed Blood pressure, pulse, temperature, potassium, urea, creatinine, albumin and haematological variables showed no change. CONCLUSION Nasogastric feeding with commercially available feeds causes a significant free water administration to patients with severe head trauma and elevated ICP. The fall in osmolality and subsequent cerebral swelling was controlled by significantly greater mannitol administration.
CARBON MONOXIDE, A METABOLIC POISON AND THE USE OF HYPERBARIC THERAPY D. Corman, J. Cilligan, Intensive Care Unit and Hyperbaric Medicine Unit, Royal Adelaide Hospital
In a series of 20 consecutive cases of carbon monoxide poisoning, 6 presented in a comatose state, sufficient to warrant intubation and artificial ventilation, another 12 presented with lesser neurological problems (drowsiness, headache, disorientation). Two were in cardiac arrest on arrival at hospital, and did not survive.
Fourteen of the survivors were given hyperbaric therapy within 6 hours of carbon monoxide exposure. One of these has residual neurological sequelae (memory deficits). A recurrence of neurological defects required repetitive treatment in 9. Two of the survivors were given detailed hyperbaric therapy (18 hours, 21 days respectively) after exposure, and 2 had normobaric oxygen therapy. Three of these 4 have marked neurological deficit.
The known biochemical lesion of carbon monoxide poisoning involves binding of haemoglobin, cytochrome oxidase and possibly myoglobin, which are all pyrrole-iron complexes. Hyperbaric oxygen is more effective in displacing oxygen from these sites than normobaric oxygen, and appears to be associated with less frequent and less severe neurological deficits, and as such it is argued to be the modality of choice.
PRE-OPERATIVE HAEMODYNAMIC EVALUATION OF SURGICAL PATIENTS. A PROSPECTIVE STUDY OF ELDERLY PATIENTS UNDERGOING MAJOR ABDOMINAL SURGERY Paul Older and Robert Smith, Western General Hospital, Melbourne
A prospective study was set up to investigate the preoperative status of elderly patients presenting for major abdominal surgery. An extensive computer-based protocol was devised for preoperative evaluation of haemodynamic parameters, oxygen consumption, oxygen delivery and intrapulmonary shunt. Renal performance (as measured by creatinine clearance) was also measured. All data that could influence these figures such as temperature, ventilator settings, degree of sedation, vasoactive drugs in use, the use of epidural anaesthesia was recorded as was the cardiac status of all patients.
The patients were referred to the ICU by either surgeons or anaesthetists and totalled 57 cases in twelve months. The patients were those who represented a special operative risk and could benefit from perioperative monitoring.
Using criteria of reversible cardiopulmonary pathology several patients were postponed (7) or cancelled (2) as serious and often unsuspected problems were encountered. For example, patients in whom the cardiac index was less than 2.5 IImin/m 2 (after correction of fluid deficits) were postponed. Patients who were postponed were either treated vigorously for up to 48 hours and then subjected to surgery; or if more incorrigible defects found they were postponed for some weeks. In practice, of the 7 postponed patients 4 had cardiac indices of less than 2.5 (range 1.7 to 2.5). Three others were postponed for either severe uncontrolled systemic hypertension or pulmonary artery hypertension. Four of the 7 were on an unsuitable combination of drugs, e.g. verapamil and digoxin resulting in very high and previously unmeasured digoxin levels. Two cases were cancelled due to very severe and uncorrectable left ventricular dysfunction. One of the patients who was postponed demanded surgery as his quality of life was extremely bad. The risks were explained and surgery was performed. He died on the ward 10 days after operation.
The patients were followed through the operative procedure and all the preoperative tests were studied longitudinally in the postoperative period. The acute rises in cardiac output, oxygen delivery and consumption as well as important changes in the pulmonary vasculature are described.
Mortality in this group was significantly less than a comparable 'control' group of similar surgery that was not admitted to ICU and thus deemed not to be at such risk.
COMPLICATIONS OF CVC INSERTIONS; A COMPARISON OF 'THROUGH THE NEEDLE' AND SELDINGER TECHNIQUE E. G. Simmons, Department of Anaesthesia and Intensive Care, Royal Adelaide Hospital
There has been much criticism of the 'through the needle' technique for the insertion of a central venous catheter (CVC), leading many to recommend the Seldinger technique in an attempt to reduce the complications associated with the 'through the needle' procedure. Since there have been relatively few studies comparing the two techniques, a prospective trial was undertaken to review the immediate complications in patients requiring a CVC, comparing 'through the needle' with the Seldinger technique. Results were analysed for statistical significance using X 2 test.
During a five-month period all CVC insertions were performed using either the 'through the needle' or Seldinger techniques. At the completion of this period a total of 279 CVC insertions were attempted (152 Seldinger, 127 'through the needle'). Technical complications (pneumothorax, arterial puncture and misplacement of catheter) and failure of insertion were significantly greater using the Seldinger technique (Table I) .
It is concluded that the Seldinger technique is not free from complications and that as these may occur to a significantly greater extent than with the 'through the needle' technique, the former procedure should not necessarily replace the latter as the standard technique for CVC insertion. 2 0) and 63% (P max 55 cmH 2 0) and on 50% the Logic delivered 46% (P max 34 cmH 2 0) and 47% (P max 55 cmH 2 0). Both ventilators allowed spontaneous air breaths at -6 cmH p (Oxylog) and -2 cmH 2 0 (Logic) airway pressure, but with a PEEP valve attached, air intake was impossible with the Oxylog and occurred only with negative airway pressure with the Logic. In conclusion the Dragar had reliable 02%' slightly low volume delivery, a low P max and difficult or impossible spontaneous breathing. The Logic has significantly low volume delivery, with some improvement when air mixing, slightly low 02 delivery, but higher P max and better, though imperfect spontaneous breathing. Tony Bell, Intensive Care Unit, Royal Hobart Hospital From August 1,1985 to July 31,1986 Intensive Care Unit (ICU) patients who had ICU stays of 24 hours or more formed the study population. Patients were scored on the worst APACHE 11 score in the first 24 hours of admission.
MORTALITY PREDICTION IN AN AUSTRALIAN GENERAL INTENSIVE CARE UNIT
In total 368 patients were admitted, 310 survived, 58 died, mortality rate 15.8%. Of these 133 were in ICU less than 24 hours (116 survived, 17 died, mortality rate 12.8%) and 16 were not scored (13 survived, 3 died, mortality rate 18.8%). The mortality ratio of 0.68 (actual divided by predictive mortality rate) is the equal of U .S.A. centres using the same predictive criteria. Medical patients had a mortality rate of 16.2% and surgical patients 18.6%. Mortality ratio of medical patients 0.53, and surgical 0.61 is equivalent also of U .S.A. centres. The Apache 11 predictive score is accurate when applied in Australia. APACHE 11 IN 348 GENERAL ICU PATIENTS Paul Older, Intensive Care Unit, Western General Hospital, Melbourne The data necessary to program the entire APACHE 11 system into a small computer was obtained. These included the variables for the logistic regression analysis for some 50 medical and surgical groups, and included the July '85 values. This information not only allowed for the calculation of the acute physiology score and total APACHE score but also the predictive mortality or 'R' value. This data were programmed into an HP 150 computer (640 k Ram) and provision made for storage of the data on up to 500 patients. This paper presents the results of both alpha-numeric and custom-designed graphic analysis by APACHE 11 of 348 consecutive admissions into a mixed surgical and medical ICU. The predicted mortality is compared to actual mortality and the admission patterns are compared to the published data on the American and French experience. The admission pattern is very similar with a mean admission acute physiology score of 10 (as expressed by a distribution curve). The 'APACHE ratio' was 0.65; i.e. 65% of those patients who were expected to die, did in fact die. The relationship of predicted deaths to actual deaths remained similar, i.e. better than .75, in all groups until mortality prediction reached 87%. There were only four patients with this 'R' value and all died. Analysed by Student 't' test, this is an insignificant statistic.
Death

EVALUATION OF A PROSPECTIVE TRIAL OF
The use of APACHE has allowed identification of a group of 14 or so 'overdose' patients who should not have been admitted to Intensive Care. Progressive APACHE mortality scoring on a longitudinal basis allows identification of patients in whom prolonged support is unlikely to result in a good outcome. The system can also be used to predict the likely length of stay of a patient based on the APACHE score of the first 24 hours.
FAILURE OF THE THYROID IN MULTIPLE ORGAN FAILURE Felicity Hawker, Qihan Dong, Mark Borkmann and Ian Caterson, Departments of Intensive Care and Endocrinology, Royal Prince Alfred Hospital, Sydney
Thyroid function was studied serially in 33 consecutive patients with 3 or more organ failures for 3 or more days. Criteria for organ failure were those proposed by Knaus (1985) . Total thyroxine (T4) , thyroxine-binding globulin (TBG), free thyroxine (FT4), free triiodothyronine (FT3), reverse TS (RTJ) and thyroid stimulating hormone (TSH) were measured twice weekly. Six patients survived to hospital discharge. Survival was better than that reported by Knaus (P<O.OOI). There was no difference in age or APACHE score between patients who survived and those who died. Furthermore, there was no difference between either admission or the most abnormal measurements of thyroid function in survivors and those who died. However, the increase in TSH from admission level to peak level was higher in survivors (4.5 ± 2.5 mlU/l vs 1.5 ± I. 7 mIU/l; P<0.05). There was no relationship between concentrations of RT3 and FT3.
Thyroid function tests analysed according to the number of organ system failures on the day of measurement are shown in the table.
TRH testing revealed a blunted response in patients with 3 or more organ failures on that day.
We conclude the severity of the sick euthyroid state increases with the number of failed organ systems. The mechanism of thyroid failure involves abnormalities of TSH release, peripheral hormone conversion and other factors. Thyroid function does not determine outcome in critical illness -rather, outcome determines thyroid function. During a seven-year period, 15 patients admitted to the Royal Adelaide Hospital Intensive Care Unit with a metabolic alkalosis resistant to saline and potassium chloride infusions and an arterial pH greater than 7.44 and Paco2 greater than 50 mmHg, while breathing spontaneously, were given hydrochloric acid at 200 mmoll24 hr through a central venous line until the arterial pH had decreased to less than 7.36 or Paco2 had decreased to less than 40 mmHg.
METABOLIC ALKALOSIS AND HYPERCAPNIA
Patients were grouped into normal, acute respiratory or chronic respiratory failure categories. The diagnosis of chronic respiratory failure was made from a history of a productive cough for three months of the year for two successive years and clinical evidence of chronic nonreversible air flow obstruction, and the diagnosis of acute respiratory failure was made from an arterial P0 2 less than 60 mmHg, breathing air, and chest X-ray evidence of interstitial and alveolar opacification. 2.90 ± 1.95* Five patients without respiratory failure had a significant decrease in PaC02, pH, HC0 3 and base excess (BE). Four patients with acute respiratory failure had a significant decrease in Paco2' HC0 3 and an increase in P a o 2 , indicating that in both these groups of patients alveolar ventilation had improved. Six patients with chronic respiratory failure had a significant decrease in pH, HC0 3 and BE, although there was no significant change in P a co2' indicating that in this group of patients, alveolar ventilation could not be consistently increased in response to a reduction in arterial pH. Felicity Hawker, Peter Stewart, David Yau and David McWilliam, Departments of Intensive Care and Clinical Biochemistry, Royal Prince Alfred Hospital, Sydney Protein catabolism with associated negative nitrogen balance is a contributing factor to morbidity and mortality in Intensive Care Unit patients. A significant proportion of protein breakdown occurs in the Iysosyme. Chloroquine is known to interfere with lysosomal function, so its effects on protein catabolism were studied. Leucine kinetics as an index of protein turnover were measured using a primed constant leucine infusion (Leu I-CI4) (n = 7). At steady state (3 hr) plasma amino acid, insulin and somatomedin-C concentrations, plasma leucine specific activity, expired CO 2 specific activity and CO 2 production rate, were measured. Chloroquine was administered (250 mg) and the study was repeated at steady state. Chloroquine did not alter CO 2 production rate (228 ± 50 vs 244 ± 63 mllmin, PNs), insulin or somatomedin-C concentrations. Chloroquine reduced total plasma amino acid concentration (2875 ± 912 vs 2614 ± 739 micromollL, P<0.05), reduced plasma leucine (112 ± 38 vs !OI ± 36 micromollL, P<O.OOI), reduced leucine oxidation rate (2.21 ± 0.92 vs 1.80 ± 0.96 mmollhr, P<O.OI) and reduced leucine turnover (5.17 ± 2.04 vs 4.17 ± 1.69 mmollhr, P<O.OOI). Using these data, protein synthesis (PS) rate and protein breakdown (PD) rate were calculated (mmol leu/hr). Chloroquine reduced PS (3.29 ± 1.02 vs 2.59 ±0.87, P<O.OOI) and PD (3.8 ± 1.85 vs 2.72 ± 1.63, P<O.OOI) with improvement in mean body nitrogen balance (PS-PD) of 2.49 gN/day. Thus, Chloroquine reduces protein catabolism and improves nitrogen balance in critically ill patients, as evidenced by both plasma amino acid concentrations and leucine turnover.
CHLOROQUINE REDUCES PROTEIN CATABOLISM AND PLASMA AMINO ACID CONCENTRATIONS IN CRITICALLY ILL PATIENTS
